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Disturbances of single transcriptional factors can lead to
combined pituitary hormone deficiency (CPHD). The
Prophet of Pit-1 (PROP-1) protein is one of these transcrip-
tion factors.”* The PROP-1 gene plays an essential role in the
evolution of pituitary cells secreting growth hormone (GH),
prolactin, thyroid-stimulating hormone (TSH), leuteinizing
hormone, and follicle-stimulating hormone.">* It accounts
for approximately 50% of genetically determined CPHD.>®
We report the cases of 2 siblings with PROP-1 defects whom
we observed longitudinally.

Case Reports

Two consanguineous siblings were referred for evaluation of growth
failure in 2003. Patient #1, the older brother, was a 10-year-old boy.
He was born at term after an uneventful pregnancy by spontaneous
delivery. Birth length was normal. Patient #2 was a 7-year-old girl. She
also was born by normal delivery, at term, with a normal birth length.
Failure to thrive was noticed in both children when they were 4 years
old. Their neuropsychomotor development was considered normal.
The diagnosis of CPHD for GH, prolactin, and TSH was made by
clinical data and standard stimulation tests in both patients. Exon 2 of
the PROP-1 gene was amplified by polymerase chain reaction (PCR)
from the children’s genomic DNA, and a 2-bp deletion allele was
confirmed.

The 2 siblings underwent the first pituitary MR imaging examina-
tion (Figs 1 and 2) in 2003. In patient #1, examination revealed a
slightly enlarged adenohypophysis with 10-mm height, high signal
intensity on T1-weighted images, and a striking hypointensity on T2-
weighted images, without significant enhancement after contrast in-
fusion. The stalk and the neurohypophysis were normal. In patient
#2, examination showed exactly the same findings.

They were treated with complete hormonal replacement, with
good improvement of growth velocity.

We performed additional follow-up MR imaging 3 years later. In
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Combined Pituitary Hormone Deficiency and
PROP-1 Mutation in Two Siblings: A Distinct MR
Imaging Pattern of Pituitary Enlargement

SUMMARY: Mutations of the PROP-1 gene are the most frequent genetic defect in patients with
combined pituitary hormone insufficiency. We present the cases of 2 siblings with PROP-1 mutations
whom we observed longitudinally. Their initial pituitary MR imaging examinations showed identical
findings: an enlarged adenohypophysis, with striking hypointensity on T2-weighted images and slight
hyperintensity on T1-weighted images. In one of the children, the follow-up MR imaging obtained 3
years after hormonal replacement revealed a decrease in the size of the anterior pituitary lobe.

the younger child, the gland showed a decrease in size (6 mm), but it
remained with the same signal intensity on T1-weighted and T2-
weighted images that had been observed in the previous examination.
In the older brother, the new examination did not show significant
changes compared with the first examination. We performed all MR
imaging examinations with 1.5T scanners.

Discussion

In contrast to patients with CPHD of other genetic origins
who show symptoms soon after birth, neonates with PROP-1
defects lack perinatal signs of hypopituitarism and generally
have normal birth lengths.'*® Most patients present initially
with profound growth retardation at a mean age of 4 years.’

Previous data regarding the pituitary size in humans with
PROP-1 mutation was not consistent. Most MR imaging re-
ports of PROP-1 mutations show a hypoplastic anterior pitu-
itary lobe.>*”® Fofanova et al’ reported hypoplasia in 7
patients.

Voutetakis et al’ described some patients with gland en-
largement on MR imaging. Mendonga et al® and Riepe et al'
reported enlarged adenohypophysis with high signal intensity
on T1-weighted images and a marked reduction in height in
the follow-up of patients with PROP-1 mutation. Neverthe-
less, none of these studies have reported the MR imaging pi-
tuitary findings on T2-weighted images.

We assume that the gland enlargement observed in our
patients is related to an increased size of the adenohypophysis,
with an important hypointensity on T2-weighted images.
There was no mass but an abnormality involving the entire
anterior pituitary lobe. The adenohypophysis may vary in size
and shrink after hormonal replacement, but it remains with
the same pattern of signal intensity on MR imaging. Conse-
quently, T2-weighted images are very useful in such cases.

Unfortunately, we are not able to characterize the sub-
stance responsible for these abnormal and striking features on
T2-weighed images because none of our patients were submit-
ted to any kind of surgical procedure, and clinical manage-
ment is the rule in such cases. A high protein content might be
considered.

Regarding the pituitary stalk and posterior lobe, MR im-
ages showed a clearly normal aspect, just as the other cases
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described in the literature, once the PROP-1 gene is expressed

only in the anterior pituitary lobe."*”

In summary, we advocate that in the clinical setting of a
child with CPHD associated with an enlarged adenohypoph-
ysis (or small-sized after hormonal replacement) who presents
with slight hyperintensity on T1-weighted images and a strik-
ing hypointensity on T2-weighted images, the PROP-1 gene
mutation should be suspected and genetic analyses be
performed.

As far as we know, such a distinct MR imaging pattern of
adenohypophysis enlargement with striking hypointensity on
T2-weighted images attributable to PROP-1 mutation has
never been described in the radiologic literature.
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Fig 1. Patient #1 (the older brother): MR exam-
ination performed in 2003 shows an enlarged
adenohypophysis with slightly high signal inten-
sity on T1-weighted images (A), striking hypoin-
tensity on T2-weighted image (B), and no sig-
nificant enhancement after contrast infusion (C).

Fig 2. Patient #2 (the younger child): Her first
MR examination reveals exactly the same im-
aging findings observed in the older brother
(A-C). Examination performed 3 years later
shows a slight regression in the size of the
adenohypophysis, but it remains with the same
striking hypointensity on T2-weighted image
(D-A.

. Voutetakis A, Argyropoulou M, Sertedaki A, et al. Pituitary magnetic reso-

nance imaging in 15 patients with PROP1 gene mutations: pituitary enlarge-
ment may originate from the intermediate lobe. ] Clin Endocrinol Metab
2004;89:2200—-06

. Rosenbloom AL, Almonte AS, Brown MR, et al. Clinical and biochemical phe-

notype of familial anterior hypopituitarism from mutation of the PROP1
gene. ] Clin Endocrinol Metab 1999;84:50-57

. Cogan JD, Wu W, Philips JA III, et al. The PROP1 2-base pair deletion is a

common cause of combined pituitary hormone deficiency. J Clin Endocrinol
Metab 1998;83:3346—49

. Bottner A, Keller E, Kratzsch J, et al. PROP1 mutations cause progressive de-

terioration of anterior pituitary function including adrenal insufficiency: a
longitudinal analysis. ] Clin Endocrinol Metab 2004;89:5256—65

. Fofanova O, Takamura N, Kinoshita E, et al. MR imaging of the pituitary gland

in children and young adults with congenital combined pituitary hormone
deficiency associated with PROP1 mutations. AJR Am ] Roentgenol
2000;174:555-59

. Pernasetti F, Toledo SP, Vasilyev VV, et al. Impaired adrenocorticotropin-

adrenal axis in combined pituitary hormone deficiency caused by a two-base
pair deletion (301-302delAG) in the profit of Pit-1 gene. J Clin Endocrinol
Metab 2000;85:390-97

. Mendonga BB, Osério MG, Latronico AC, et al. Longitudinal hormonal and

pituitary imaging changes in two females with combined pituitary hormone
deficiency due to deletion of A301, G302 in the PROP1 gene. ] Clin Endocrinol
Metab 1999;84:942—45



